This study presents LA-ICP-MS U-Pb detrital zircon ages on a migmatitic paragneiss of the Jaguaretama Complex, northern Borborema Province, NE-Brazil. This metasedimentary rock comprises a stromatic migmatite with alternating layers of metapelite, metapsammite and garnettourmaline-bearing leucosome. The paleosome displays a well-developed schistosity, with fine to medium-grained textures, and locally garnet porphyroblasts. Backscattered electron images show that many of the zircon grains display metamorphic overgrowths (recrystallization) and cores with igneous oscillatory zoning. The detrital zircon grains show 207 Pb/206Pb ages clustering from 2.51 to 2.12 Ga (with 90% conc.), evidencing that the igneous sources were generated mostly during the Transamazonian/Eburnean orogeny. The age of 2137±9 Ma of the youngest and most concordant detrital zircon (core) is interpreted as the maximum depositional age of the protolith. The youngest and most concordant (conc. 99%) 207 Pb/206Pb apparent age obtained in a metamorphic zircon overgrowth was 2046±6 Ma, which is interpreted as the age of high-grade metamorphism. This age of metamorphism is similar to other records of Paleoproterozoic high-grade metamorphic events in the Borborema Province and other cratonic domains (e.g. São Francisco and West Africa cratons). This age also represents the minimum depositional age of the protolith. Therefore, the depositional age of the studied supracrustal rock may be bracketed between ca. 2.14 and 2.05 Ga.
Introduction
The record of Paleoproterozoic high-grade metamorphism in the central Atlantic cratonic domains (e.g. São Luís-West Africa and São Francisco-Congo cratons) are commonly reported in the literature (e.g. Oliveira and Melo 2002; Oliveira et al. 2010; Teixeira et al. 2017 ). However, the record of Paleoproterozoic metamorphism is also being identified within the basement rocks (inliers) of the Borborema Province, one of the largest Neoproterozoic fold belts of the West Gondwana supercontinent (e.g., Neves et al. 2006; Hollanda et al. 2011; Santos et al. 2013; Neves et al. 2015; Santos et al. 2015) .
The Jaguaretama Complex is located in the northern portion of the Borborema Province between the Senador Pompeu and Tatajuba-Jaguaribe shears zones, according to Oliveira and Medeiros (2018) (Fig. 1C ). This complex is mainly composed of tonalitic to granodioritic orthogneisses and high-grade metasedimentary rocks with variable degree of migmatization (Cavalcante et al. 2003) .
According to Fetter et al. (2000) , U-Pb zircon ages (ID-TIMS) from associated metaplutonic rocks of the Jaguaretama Complex yielded crystallization ages ranging from ca. 2.21 to 1.98 Ga, and their Nd isotopes (TDM of 2.61 to 2.50 Ga) indicate the incorporation of an older crustal component. Similar U-Pb ages and unradiogenic Nd signatures are found in other Paleoproterozoic orthogneisses across the northern Borborema Province, such as the Caicó Complex (Fetter et al. 2000; Souza et al. 2007; Hollanda et al. 2011; Medeiros et al. 2012; Sá et al. 2014; Oliveira and Medeiros 2018) .
For the metasedimentary rocks of the Jaguaretama Complex, Fetter (1999) attributed that they were probably deposited early in the Transamazonian orogenesis, sometime between ca. 2.42 and 2.21 Ga, based on U-Pb monazite and Nd T(DM) ages. Fetter (1999) obtained a U-Pb age for a firstgeneration leucosome in a migmatitic paragneiss, with the analysis of three monazite grains yielding a discordant upper intercept age of 2217±14 Ma interpreted as the age of the high-grade metamorphism. Despite this preliminary work by Fetter (1999) , no other geochronological constraints on the timing of high-grade metamorphism exist for the Jaguaretama Complex. Additionally, the age of 2217±14 Ma obtained by Fetter (1999) is not in agreement with other metamorphic ages (ca. 2.07-2.04 Ga) from the Borborema Province (e.g. Silva et al. 2002; Gomes 2013; Neves et al. 2006; Costa and Palheta 2017) . For example, according to Neves et al. (2006) , in the Transversal subprovince of the central Borborema Province (between the Patos and Pernambuco shear zones, Fig. 1C ), the high-grade metamorphism was dated at 2041±15 Ma by low Th/U metamorphic zircons from a leucosome in a migmatitic paragneiss. According to these authors, this metamorphic age is related to the major collisional event of the Transamazonian/ Eburnean orogeny, affecting surrounding cratonic domains (e.g. West Africa and São Francisco cratons).
In this study, we present U-Pb (LA-ICP-MS) ages of detrital zircons from a high-grade metasedimentary sample of the Jaguaretama Complex, which record the effects of the Paleoproterozoic high-grade metamorphism in zircon overgrowths and provide some provenance information from zircon cores.
Regional Geology
The Borborema Province represents a Late Neoproterozoic mobile belt located between the São Luís-West African and São Francisco-Congo cratons (Fig. 1A) . It developed during the ca. 650-535 Ma Pan-African/Brasiliano orogenic cycle, related to the formation of the West-Gondwana supercontinent (Almeida et al. 1981) . The basement includes Archean and Paleoproterozoic rocks, as well as volcano sedimentary units of Paleoproterozoic-Neoproteozoic ages. The Borborema Province is commonly subdivided into the Médio Coreaú, Ceará Central, Rio Grande do Norte, Transversal and Meridional subprovinces (Brito Neves et al. 2000; Neves 2003; Van Schmus et al. 2011) (Fig. 1B) .
Based on U-Pb zircon ages and Nd isotopes of basement rocks, the northern Borborema Province, bound to the south by the Patos lineament (or shear zone), has been divided into three main subprovinces: Médio Coreaú, Ceará Central, and Rio Grande do Norte (Fetter et al. 2000) (Fig. 1B and 1C ). The Médio Coreaú subprovince comprises mostly Siderian TTG gneisses, with U-Pb (TIMS) zircon ages of 2. 35-2.30 Ga, and Nd model ages between 2.61 and 2.38 Ga (Fetter, 1999; Santos et al. 2009 ). The Ceará Central subprovince comprises mainly Rhyacian ages, from ca. 2.19 to 2.06 Ga (Fetter et al. 2000; Martins et al. 2009; Costa et al. 2015 Costa et al. , 2018 and Nd ages between 2.37 and 2.23 Ga (Fetter et al. 2000; Martins et al. 2009 ), and the Rio Grande do Norte subprovince records a crustal growth period mainly between 2.22 and 2.15 Ga, (e.g., Caicó Complex) with Nd ages between 3.2 and 2.4 Ga (Fetter et al. 2000; Hollanda et al. 2011) .
Archean rocks have also been found as basement inliers in the Borborema Province. In the Ceará Central Domain (Fig. 1 ), U-Pb zircon dating from grey gneisses indicate two different episodes of Archean crust formation, represented by the Mombaça (2.85-2.77 Ga) and Pedra Branca (2.70-2.68 Ga) units (or blocks) from the Tróia Massif (Fetter 1999; Ganade et al. 2017) . Other Archean ages are found in the Granjeiro Complex, located in the Rio Grande do Norte subprovince, initially defined by Silva et al. (1997) . It is a thrust-related, bimodal, tonalitic to granodioritic (occasionally trondjhemitic) banded gneiss, locally intercalated with mafic bands of tholeiitic amphibolites (Silva et al. 1997 ). U-Pb SHRIMP zircon analyses of a biotite-hornblende tonalitic gneiss recorded 2541±11 Ma for this complex (Silva et al. 1997 ). More recentely, Freimann (2014) reported a U-Pb (LA-ICPMS) zircon ages of granodioritic orthogneiss (2792±8 Ma), metaultramafic xenolith in migmatite gneiss (3026±45 Ma) and banded gneiss (3184±45Ma) of the Granjeiro Complex, which are similar to Archean rocks (3.4-2.7 Ga) of the São José do Campestre Massif (Dantas et al. 2004; Souza et al. 2016) in the Rio Grande do Norte Domain (Fig. 1C ). Ancelmi (2016) also identified ages of 2.71-2.59 Ga for amphibolites and metarhyolites of the Granjeiro Complex. More recently, Archean rocks have also been identified in the Transversal Borborema Province (2.6 Ga, Riacho das Lages Suite, Santos et al. 2017) .
All these Archean fragments of the Borborema Province are enveloped by granitoids, gneisses, migmatites and metavolcano-sedimentary sequences of Siderian (2.5-2.3 Ga) (Ancelmi 2016; Freimann 2014) and Rhyacian (2.3-2.0 Ga) ages (Fetter et al. 2000; Dantas et al. 2004; Souza et al. 2007 Souza et al. , 2016 Hollanda et al. 2011; Costa et al. 2018) . One of theses metavolcano-sedimentary sequences comprises amphibolites that were dated at 2236±55 Ma (whole rock Sm-Nd isochron, Martins et al. 2009 ) and display geochemistry similarities (element ratios such as (Nb/La)n vs. (Nb/Th)n and Th/Ta vs. La/Yb) with Phanerozoic oceanic plateau basalts or back-arc basin basalts (Martins et al. 2009 ).
Local geology
The study area is primarily composed of (1) Paleoproterozoic orthogneisses (ca. 2.1 Ga) of tonalite to granodioritic compositions and migmatites related to supracrustal rocks, known as the Canindé do Ceará and Jaguaretama complexes, separated by the Senador Pompeu shear transcurrent zone;
(2) monzogranitic to syenogranitic augen gneisses known as the Serra do Deserto Magmatic Suite of Statherian age, which border the Orós Group in the southern portion of the study area; (3) Orós Group, specifically the Santarem Formation, which comprise pelitic garnet-biotite schist, mica schists and quartzite, with a few lenses of calc-silicate rocks and amphibolite rock; (4) large volumes of Neoproterozoic granitoids represented by Lagoa da Serra and Itaporanga magmatic suites; (5) late Tertiary sediment deposits of the Barreiras Group, highlighting the conglomerates of Faceira Formation; and (6) alluvial and colluvium deposits of Neogene age. Fig. 2 presents a simplified version of the geologic map of the study area.
Analytical procedures
After thin section observation under petrographic microscopy, a selected sample was prepared for U-Pb zircon dating by the following procedures. The selected rock sample was crushed with a jaw crusher and powdered to approximately 500μm. Heavy mineral were concentrated by panning and subsequently the magnetic portion was separated using a Frantz isodynamic separator. Zircon grains were separated manually in binocular loupe for mount preparation. The grains were embedded in epoxy resin and polished in 0.25 μm diamond paste to expose the interior of the grains.
Prior to the isotopic analytical work, zircon grains were characterized by backscattered (BSE) electron imaging using a Scanning Electron Microscope Quanta 450 of the Laboratório de Estudos Geocronológicos, Geodinâmicos e Ambientais of the Universidade de Brasilia (UnB, Brasília, Brazil) .
The isotopic determinations were conducted in the same university (Unb), by LA-MC-ICP-MS (laser ablation multiplecollector inductively coupled plasma mass spectrometry) following the procedure presented by Bühn et al. (2009) . Insitu zircon U-Pb analyses were carried out using a Thermo-Finnigan Neptune mass spectrometer coupled to an Nd-YAG laser (λ =213 nm) Laser Ablation System (New Wave Research, USA). The ablation was done with spot size of 30 μm, a frequency of 10 Hz and an intensity of 0.19-1.02 J/cm2. The ablated material was carried by mixture of Ar (~0.90 L/ min) and He (~0.40 L/min) in analyses of 40 cycles of 1 s.
The laser-induced elemental fractionation and instrumental mass discrimination are corrected using the isotopic ratios of the homogeneous GJ-1 zircon (608.5±1.5 Ma; Jackson et al. 2004 ). The accuracy was controlled using the standard zircon 91500 (1065±0.3 Ma; Wiedenbeck et al. 1995) . Raw data were reduced using an Excel spreadsheet and corrections were done for background, instrumental mass bias drift and common Pb. The histogram and probability density plot for the obtained 207 Pb/ 206 Pb ages were done with ISOPLOT 3.0 (Ludwig, 2008) . 
Results

Petrography
The sample selected for geochronology is a migmatitic paragneiss from the Jaguaretama Complex (Sample BC059, UTM 24S SIRGAS 2000: 604844, 9470969). The analyzed migmatitic paragneiss presents alternating layers of metapelite and metapsammite and garnet-tourmaline bearing leucosomes (Fig. 3A) . The paleosome portions display a well-developed schistosity and generally have a fine to medium-grained granolepidoblastic texture ( Fig. 3B ), mainly composed of biotite (36%), quartz (30%), muscovite (23%), plagioclase (3%), opaque (5%) and traces of zircon and apatite. Abundant leucocratic leucosomes and veinlets occur generally concordant with the foliation trend and locally have boudinage patterns ( Figs. 3 A and B ). The leucosomes have generally fine to medium-grained textures and are usually strongly foliated. The major phases include quartz (38%), plagioclase (23%), muscovite (24%), biotite (8%) and accessory phases of garnet (3%), tourmaline (2%) and zircon (2%). The garnet porphyroblasts are euhedral, some sub-rounded and usually with traces of biotite and muscovite inclusions ( Fig. 3C ). Tourmaline is found as euhedral crystals, commonly with opaque and rutile inclusions ( Fig. 3D and 3E). Large graphite crystals are often present, showing synto post-tectonic textures, generally as porphyroblasts along the main foliation trend (Fig. 3F ).
U-Pb zircon ages
Single-grain laser ablation U-Pb dating was conducted on detrital zircon grains of sample BC059. The backscattered electron images show that most of the analyzed zircon grains display a core-rim relationship (Fig. 4) . The zircon grains are characterized by fractured or shattered cores surrounded by overgrown zone that exhibit evidence for multiple stages of growth, corrosion and variable degree of fracturing ( Fig. 4 ). Among all analyzed spots (n= 69), only the concordant data (±10%) were utilized in the provenance study (Table 1) , and illustrated in Fig. 4 . Zircon cores of the analyzed sample yielded 207 Pb/ 206 Pb ages between ca. 2121 and 2511 Ma (n= 29, conc. 90-110%) (Table 1) , are presented in the histogram and probability density plot (Fig. 5 ). The youngest most concordant (99% conc) detrital zircon yielded a 207 Pb/ 206 Pb age of 2137±9 Ma (Table 1) .
A group of 12 spots presented low Th/U ratios (<0,012), mostly representing the rims of the detrital zircon grains (Table 1 and Fig. 4 ). The 207 Pb/ 206 Pb ages for these metamorphic zircon overgrowths varies from 2138±5 to 1973±9 Ma (Table 1) . However, we excluded the spots Z4, Z53, 43B and Z56, that may represent core-rim mix (see spot positions in the backscattered electron images, Fig. 4 ). The youngest and most concordant 207 Pb/ 206 Pb age obtained in a metamorphic zircon overgrowth was 2046±6 Ma (spot 023-Z15, conc. 99%) ( Table 1) .
Discussion
Provenance analysis
Many of the analyzed zircon cores of the supracrustal sample (Jaguaretama Complex) presented Rhyacian ages (Table 1) Neves et al. 2006; Baratouxet al. 2011; De Kock et al. 2011; Santos et al. 2015; Neves et al. 2015; Block et al. 2016; Loose and Schenk 2017) . The Orogeny is known as the Eburnean orogeny in the West African craton (e.g. Liégeois et al. 1991; Feybesse et al. 2006; Block et al. 2016; Petersson et al. 2016 Petersson et al. , 2017 and the Transamazonian orogeny in the correlated terranes of the São Luis Craton (Klein and Moura 2008; Klein et al. 2012) , Guyana Shield (Amazon Craton) (Vanderhaeghe et al. 1998; Delor et al. 2003; Rosa-Costa et al. 2006; McReath and Faraco 2006) and northern São Francisco Craton (Silva et al. 2001; Costa et al. 2011; Oliveira et al. 2011) (Fig. 1A) .
Many of the Transamazonian/Eburnean terranes are interpreted as island and/or continental arc sequences that evolved during ca. 2.2-2.1 Ga accretionary tectonics that culminate at ca. 2.1-2.0 Ga in continental collision and regional metamorphism (Liégeois et al. 1991; Vanderhaeghe et al. 1998 In the Borborema Province, NE-Brazil (Fig. 1) , the record of the Paleoproterozoic (ca. 2.2-2.0 Ga) Transamazonian/ Eburnean orogeny is commonly reported in the literature for basement rocks (e.g., Neves et al. 2006; Hollanda et al. 2011; Santos et al. 2013; Neves et al. 2015; Santos et al. 2015) . In this contribution, the analyzed sample from the Paleoproterozoic Jaguaretama metasedimentary sequence, indicates that this sequence is also Paleoproterozoic in age, and the detrital zircon ages mimic the ages of many Rhyacian orthogneisses dated in basement rocks of the northern Borborema Province (e.g., Fetter et al. 2000; Souza et al. 2007; Martins et al. 2009; Hollanda et al. 2011; Silva et al. 2014; Costa et al. 2015; Souza et al. 2016; Costa et al. 2018 ). According to these authors, most of these ca. 2.22-2.19 Ga Rhyacian orthogneisses are interpreted as the record of the pre-collisional stage (arc magmatism) within the Transamazonian/Eburnean orogenic cycle.
The concordant 207 Pb/ 206 Pb age of 2137±9 (99% conc.) (spot Z43N, Table 1 , Fig. 4 ) for the youngest detrital zircon grain represents the maximum depositional age of the protolith, and the potencial sources with similar ages may be represented by the orthogneisses of the Boa Viagem Complex, interpreted to record continental arc plutonism at the northern portion of the Troia Massif, with U-Pb (SHRIMP) zircon ages of 2150±29 Ma and 2124±35 Ma (Silva et al. 2014) .
For the studied sample, the youngest and most concordant 207 Pb/ 206 Pb age obtained in a metamorphic zircon overgrowth (2046±6 Ma) is interpreted here as the age of metamorphism and the minimum depositional age of the protolith. Therefore, the depositional age of the studied supracrustal rocks of the Jaguaretama Complex may be bracketed between ca. 2137 and 2046 Ma. This age interval for the deposition, place the sedimentary setting in the final stages of the ca. 2.2-2.0 Ga Transamazonian/Eburnean accretionary-collisional orogeny.
In addition, the U-Pb zircon ages of ca. 2.09 and 2.68 Ga obtained by Costa et al. (2018) for potassium-rich collisional granitoids of the Bananeira Suite in the Troia Massif, may represent the onset of major continental collision and crustal reworking (partial melting) of the above mentioned precollisional crust. Thus, the absence of detrital zircon grains of these ages (e.g. 2.09 Ga) in the analyzed metassedimentary sample of the Jaguaretama Complex, suggests that sedimentary deposition was no longer active at this time.
The maximum depositional age obtained in this work (2137±9 Ma) is also similar to those obtained for the Paleoproterozoic Itapecerica graphite-rich sequence in the southeastern São Francisco Craton, with the age of 2129±11 Ma for youngest detrital zircon population (Teixeira et al. 2017) . It is also similar to the maximum depositional age of 2133±4 Ma of the Tarkwaian sequence of the West African Craton (Pigois et al. 2003 ) and the maximum depositional age of ca. 2120 Ma for a quartzite sample from the Itapicuru greenstone belt in the northern São Francisco Craton (Grisolia and Oliveira 2012) . For all these sedimentary sequences, the tectonic settings are proposed to involve sedimentation along a foreland basin, related to arc-continent and/or continent-continent collision (Pigois et al. 2003; Grisolia and Oliveira 2012; Teixeira et al. 2017) .
The U-Pb ages of ~2.5 Ga for the two oldest zircon grains, support the participation of a Neoarchean crustal source (Fig. 5 ). Potential sources for these two zircon grains can be attributed to Neoarchean gray gneisses of the Granjeiro Complex, which commonly record U-Pb zircon ages of ca 2.5 Ga (Silva et al. 1997; Ancelmi 2016) . Igneous rocks with older zircons ages (2.7-3.1 Ga) have also been identified in the Granjeiro Complex (Freimann 2014; Hollanda et al. 2011; Ancelmi 2016) .
Eleven detrital zircon grains presented Siderian 207 Pb/ 206 Pb ages (Table 1, Fig. 5 ). Siderian U-Pb zircon ages have been reported for the Granjeiro Complex, for samples of a biotite-gneiss (2356±12 Ma) and amphibolite (2367 ± 12 Ma) (Freimann 2014) . Others Siderian ages are reported for the TTG basement gneisses in the northwestern part of the Borborema Province, that represent a continental fragment formed mainly by 2.35-2.30 Ga juvenile crust (Santos et al. 2009 ) (Médio Coreaú subprovince, Fig. 1B ). According to Santos et al. (2009) , the 2.35-2.30 Ga TTG gneisses of the Médio Coreaú Domain correspond to an early stage of juvenile crust generation, that probably developed in intra-oceanic arcs, prior to the subsequent widespread 2.2-2.1 Ga pre-collisional magmatic record of the Transamazonian/Eburnean orogeny. In the Birimian terranes (West African craton), Gasquet et al. (2003) recorded an age of 2312±17 Ma for xenocrystic zircons in a 2170 ± 19 Ma tonalite from the Dabakala area, and suggested that these xenocrystic zircons may represent an early stage of crustal growth in the Transamazonian/ Eburnean orogeny (Gasquet et al. 2003) .
Age of the Paleoproterozoic high-grade metamorphism
The presence of zircon growth under anatectic conditions, commonly as overgrowths on pre-existing zircon, are features that indicate that crustal thickening and continental collision took place during the late stages of the Transamazonian/ Eburnean orogeny (e.g., Block et al. 2016; McFarlene, 2018) .
The metamorphic age from the most concordant zircon overgrowths of the studied sample from the Jaguaretama Complex (2046±6 Ma, Table 1 ) is similar (within error) to the highgrade metamorphic record of 2044±5 Ma on zircon grains in a mafic layer of banded orthogneiss in the Eastern Pernambuco Domain of the Borborema Province (Neves et al. 2006) . Similarly, this is also identical to the low Th/U metamorphic zircon dated at 2041±15 Ma in the leucosome of a migmatitic paragneiss in this same domain (Neves et al. 2006 ). These authors interpreted these ages to record the major collisional event, related to the Transamazonian/Eburnean orogeny. Garcia et al (2014) reported a U-Pb (LA-ICPMS) zircon age of ca. 2070±19 Ma for porphyritic aluminous granite in the Canindé Unit. S-type granites are typical of collisional setting and therefore, this age of ca. 2070 Ma may indicate that major continental collision had already started at this time. This age is identical to the age of metamorphism obtained on a xenolith of paragneiss in the S-type Itapiuna granite, attributed to the Canindé Complex of Ceará (Costa and Palheta 2017) . Using the data from these authors, we calculated (not shown here) an upper intercept age of 2071±18 Ma (MSWD = 0.66, n= 5) for the metamorphic zircon (n=35, Th/U ratios <0.03), which is very similar (within error) to our metamorphic age.
In the Ceará Central Domain, Gomes (2013) reported U-Pb (LA-ICPMS) zircon age of 2046±12 Ma for a leucosome in a metaplutonic migmatite rock of the São José do Macaoca Complex, with crystallization age of 2132 ± 34 Ma.
The record of the Transamazonian/Eburnean high-grade metamorphism in the Troia Massif is also evidenced by the U-Pb SHRIMP age of 2084 ± 14 Ma on metamorphic zircon rims of hornblende-biotite tonalite from Cruzeta Complex (Ceará-Central Domain) with crystallization age of 3270 ± 5 Ma (Silva et al. 2002) . Also, in the Troia Massif, the Archean orthogneiss from the Pedra Branca Unit dated at 2698±8 Ma (U-Pb zircon SHRIMP) presented two zircons with low Th/U values, which yielded slightly discordant 207 Pb/206Pb ages of 2057±8 Ma and 1721±14 Ma respectively (Ganade et al. 2017 ).
In the West African counterpart, eclogites of the Nyong Complex, in southern Cameroon, provide evidence for a Paleoproterozoic continental collision along the northwestern border of the Congo Craton (Loose and Schenk 2017) . The age of the eclogitic metamorphism has been constrained by U-Pb SHRIMP dating of zircon at 2093±45 Ma and is interpreted as the product of a collisional event between the Congo and São Francisco Cratons (Loose and Schenk 2017) . The lenses of eclogites (metabasites) are interpreted as relicts of ocean floor basalts (Loose and Schenk 2017) . In the West Africa Craton, according to McFarlene (2018) , the timing of metamorphism and terrane exhumation in the Ghana region are constrained by in situ monazite U-Pb SHRIMP ages of 2073 ± 2 Ma and 2074 ± 3 Ma. This is also similar to the metamorphic ages reported at the northeast of the São Francisco Craton, evidenced by SHRIMP U-Pb zircon ages of the Caldeirão quartzite, which yielded an age of 2076±10 Ma for the zircon overgrowths, with low Th/U ratios (<0.1) (Oliveira and Melo 2002) . Furthermore, in the northeast of the São Francisco craton, deformation and high-grade metamorphism also affected the basement rocks of the Neoarchean Caraíba Complex, with crystallization age of 2574±6 Ma obtained for the igneous zircon cores, and an age of 2074±14 Ma calculated for the metamorphic rims (Oliveira et al. 2010 ).
The Table 2 present the compilation for the record of Paleoproterozoic high-grade metamorphism discussed in the text, which are all strongly correlated in time with the metamorphic age of 2046±6 Ma, obtained in this work. However, this age of metamorphism is slightly older when compared with two metamorphic zircon ages of 1971±40 Ma and 1997±20 Ma obtained from a high-grade metamorphic supracrustal sequence of the southern São Francisco Craton (Teixeira et al. 2017) . So far, the age of ca. 1.99-1.97 Ga for the high-grade metamorphism in the southern São Francisco Craton, differs from the other compiled data from the northern Borborema Province and surrounding terranes, with the age interval of ca. 2.09-2.04 Ga (Table 2) . This may reflect a diachronic nature of the collisional orogen, in which, the docking of continental blocks and arc sequences during a supercontinent formation, may vary slightly in time (e.g. Teixeira et al. 2017; Zhao et al. 2002) . In addition, similar metamorphic ages of 2015-1960 Ma (U-Pb in monazite) have been found in the basement rocks of the southern Araçuaí Belt (Cutts et al. 2018) .
Finally, in terms of metallogenetic implications, the metasedimentary sequence of the Jaguaretama Complex, commonly presents metamorphic graphite crystals (Fig. 3F) , which is typical of many others Paleoproterozoic synorogenic sedimentary basins, such as those described in the North China and São Francisco cratons (e.g. Yang et al. 2014; Teixeira et al. 2017) . The graphite crystals (or flakes) were generated through the conversion of organic matter present in ancient sediments, subjected to granulite-facies conditions (e.g. Yang et al. 2014; Teixeira et al. 2017 ). Therefore, the age of metamorphism at 2046±6 Ma acquired in this work, Cutts et al. (2018) may be inferred also as the age of graphite mineralization in the Jaguaretama Complex and correlated domains of the Ceará Central Domain (e.g. Canindé Complex). In the northern Borborema Province, studies on graphite deposits of the Ceara Central Domain resulted in  13 C values of -26.72 to -23.52 ‰ in the disseminated ore and -27.03 to -20.83 ‰ in massive ore (Fragomeni and Pereira, 2013) . These results are similar to carbon isotopes from graphite samples from the metasedimentary rocks of the Serra das Pipocas greenstone belt, in the Troia Massif, which yielded  13 C values of -27.1 and -22.7 ‰, indicating a biogenic composition ).
Conclusion
The U-Pb zircon ages for the studied metasedimentary rock from Jaguaretama Complex, indicate that the precursor basin was essentially fed with Rhyacian and Siderian zircons, with only two Archean grains showing 207 Pb/ 206 Pb ages of ca. 2.51 Ga. Most of the detrital zircons with ages between ca. 2.1 and 2.3 Ga were probably derived from sources of igneous rocks emplaced during the pre-collisional stage of the Transamazonian/Eburnean orogeny. The 207 Pb/ 206 Pb age of 2045±9 Ma for the most concordant (conc. 99%) metamorphic zircon overgrowth is interpreted here as the age of high-grade metamorphism. This is similar in age to many other records of Paleoproterozoic high-grade metamorphism in the Borborema Province and surrounding cratonic domains (e.g. São Francisco and West Africa cratons). This age also represents the minimum depositional age of the protolith, whilst, the 207 Pb/ 206 Pb age of 2137±9 for the youngest concordant zircon represents the maximum depositional age. Therefore, the depositional age of the studied supracrustal rocks may be bracketed between ca. 2137 and 2046 Ma. The protolith of the metasedimentary sequence of the Jaguaretama Complex probably deposited shortly before and/or during the collisional stage of the Transamazonian/Eburnean orogeny. We suggest that this age of ca. 2046 Ma for the metamorphism, may also be inferred as the age of graphite mineralization in the Paleoproterozoic high-grade supracrustal sequences of the northern Borborema Province (e.g., Jaguaretama and Canindé complexes).
